: The LOCALIZER predictor uses three classifiers for predicting chloroplast and mitochondrial transit peptides and NLSs. The protein net charge, isoelectric point and frequencies of amino acid classes (tiny, small, aliphatic, aromatic, nonpolar, polar, charged, basic, acidic) in the sequence were calculated using pepstats (Rice et al., 2000) . The grand average of hydropathicity (GRAVY), classes of predicted secondary structure elements (helix, turn, sheet) and aromaticity were calculated using ProtParam (Gasteiger et al., 2005) . Table S2 : Details of the subcellular localization prediction methods that were used for benchmarking. A version number of the software is given where provided by the authors.
Name
Localizations Predicted molecular weights are 40, 64, 81, and 40 kDa, respectively. Position and size (kDa) of protein molecular mass standards are indicated. Lower panel shows Ponceau S staining of protein bands on the blotted nitrocellulose membrane, indicating even protein loading. 
Applying LOCALIZER to bacterial effectors targeting chloroplasts and mitochondria
We also tested LOCALIZER, which has been designed for plant proteins or eukaryotic effectors, on bacterial effectors that have been found to target chloroplasts or mitochondria. In plant mode, LOCALIZER scans for a transit peptide at the start of the protein only and we used plant mode to predict subcellular targeting of bacterial effectors. The enteropathogenic Escherichia coli effectors EspF and Map have been found to get imported into host mitochondria. For EspF, the mitochondrial targeting sequence is suggested to be in the N-terminal 24 aas, with the 16th leucine residue critical for host mitochondrial import (Nagai et al., 2005) . LOCALIZER in plant mode predicts a dual chloroplast/mitochondrial transit peptide in the first 26 aas. Interestingly, the mutation of L16 to E16 which abolishes mitochondrial import also leads to LOCALIZER dropping the mitochondrial prediction. For the Map effector, the N-terminal 44 residues are sufficient to target proteins to mitochondria (Papatheodorou et al., 2006) . However, LOCALIZER in plant mode predicts a chloroplast transit peptide in the first 27 aas. The Anaplasma phagocytophilum Ats-1 effector requires its N-terminus for mitochondrial localization and the cleavage site of Ats-1 is within N-terminal residues 45-60 (Niu et al., 2010) . LOCALIZER in plant mode predicts a mitochondrial transit peptide in the 21 aas. The Pseudomonas syringae type III effector HopG1 localizes to plant mitochondria but no transit peptide has been identified (Block et al., 2010) . For HopG1, LOCALIZER does not predict a transit peptide in plant mode. The P. syringae effectors AvrRps4 and HopK1 have been suggested to carry cleavable transit peptides that target them to chloroplasts (Li et al., 2014) , but AvrRps4 has also been reported in the cytosol and nucleus (Bhattacharjee et al., 2011; Heidrich et al., 2011; Sohn et al., 2012) . In plant mode, LOCALIZER does not predict transit peptides for AvrRps4 and HopK1. For the chloroplast-localized effectors HopO1-2 and HopR1 (de Torres Zabala et al., 2015) , LOCALIZER in plant mode predicts N-terminal chloroplast transit peptides.
Whilst LOCALIZER's predictions show agreement with experimentally determined bacterial effector localization, it is important to note that the amino acid composition of the N-terminal type III secretion signal of most Pseudomonas syringae effectors share a similar amino acid composition to chloroplast and mitochondrial transit peptides (Guttman et al., 2002) and this similarity has been suggested to potentially resemble an evolutionary conserved mechanism shared by these organelles (Hicks & Galan, 2013) . Therefore, the prediction of transit peptides in bacterial effectors might be due to the evolutionary history of bacterial secretion signals and large-scale bacterial genome screenings with LOCALIZER should be used with caution.
